Role of Bcl-2 family of proteins in mediating apoptotic death of PC12 cells exposed to oxygen and glucose deprivation.
Apoptotic cell death has been observed in many in vivo and in vitro models of ischemia. However, the molecular pathways involved in ischemia-induced apoptosis remain unclear. We have examined the role of Bcl-2 family of proteins in mediating apoptosis of PC12 cells exposed to the conditions of oxygen and glucose deprivation (OGD) or OGD followed by restoration of oxygen and glucose (OGD-restoration, OGD-R). OGD decreased mitochondrial membrane potential and induced necrosis of PC12 cells, which were both prevented by the overexpression of Bcl-2 proteins. OGD-R caused apoptotic cell death, induced cytochrome C release from mitochondria and caspase-3 activation, decreased mitochondrial membrane potential, and increased levels of pro-apoptotic Bax translocated to the mitochondrial membrane, all of which were reversed by overexpression of Bcl-2. These results demonstrate that the cell death induced by OGD and OGD-R in PC12 cells is potentially mediated through the regulation of mitochondrial membrane potential by the Bcl-2 family of proteins. It also reveals the importance of developing therapeutic strategies for maintaining the mitochondrial membrane potential as a possible way of reducing necrotic and apoptotic cell death that occurs following an ischemic insult.